Introduction
On February 11, 2019, the International Mathematical Union (IMU) issued a new call for the Breakout Graduate Fellowship Program of the IMU Commission for Developing Countries (CDC). What are Breakout Graduate Fellowships? What is the IMU Commission for Developing Countries? Why does the IMU support these initiatives? In the mathematical community, the IMU is typically known for organizing quadrennial International Congresses and awarding the Fields Medal [1, p. 8] . But the IMU is much bigger than those two initiatives. This article aims to call attention to the work of the IMU to advance mathematics in developing countries, especially through their new initiative, the Breakout Graduate Fellowship Program.
Brief History of the IMU and Its Commitment to Developing Countries 1
The International Mathematical Union (IMU) had a bit of a bumpy start. Originally founded in 1920, it disbanded in 1932 and only came to life again after the celebrated American mathematician Marshall Stone brought a cohesiveness to the group in the late 1940s and early 1950s. It officially re-formed again in 1951 with Stone as the first president of the new IMU. His vision for the IMU focused on the three main aims of promoting international cooperation In particular, the report notes that developing countries face many challenges in cultivating an interest in mathematics in students, providing role models for those students, and funding graduate work. For those who do complete their studies and obtain faculty positions, they are often overwhelmed with large teaching loads and/or classes and face professional and geographic isolation [1, p. 12] . The CDC has determined that there is not a lack of indigenous talent but, rather, that the opportunities to develop that talent "vary widely depending on circumstances." In particular, the single largest need for mathematical communities in developing countries is graduate student support [1, p. 14] . It is expensive to educate a student from a developing country in a developed country. Moreover, in these cases, students often do not return to their home country. With
CDC Programs to Support Mathematics in Developing Countries
Conferences and Projects Conference Support Program: This program gives partial support to conferences organized in developing countries and to a few major international conferences occurring in developed countries for the participation of mathematicians from developing countries.
Project Support Program: The CDC supports capacity-building projects and programs in mathematics and mathematics education, be they international, regional, or local initiatives in developing countries. It is worth mentioning the Capacity and Network Project (CANP) of the International Commission for Mathematical Instruction (ICMI). 
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of the scholarship ends with one student. The hope of the IMU and our fellowship is that if these students study in centers of excellence in the developing world, then they are more likely to return to their home countries and help educate the next generation of mathematicians. We felt that here, relatively little money had the potential to have a big impact. [6] The FIMU and the World Academy of Science (TWAS) assist the IMU with the Breakout Graduate Fellowships. In particular, TWAS administers the Fellowship awards.
It seems only fitting that the IMU announced the Breakout Graduate Fellowships on August 12, 2014, at the CDC symposium Mathematics in Emerging Nations: Achievements and Opportunities at the International Congress of Mathematicians in Seoul, Korea. The IMU designed this one-day "satellite event" at the Seoul ICM to call attention to "mathematical activities and young talent in developing countries" [1, p. 15] . Sharing the goals of the IMU, the South Korean Organizing Committee raised funds to invite 1,000 mathematicians from emerging nations to attend the 2014 ICM. The combined message of these initiatives by various groups of mathematicians underscores the value of collaborative efforts to cultivate and advance mathematical talent in general and in developing countries in particular.
Since the time of the inaugural awards, subsequent Breakthrough Prize winners in mathematics-Ian Agol (2016), Jean Bourgain (2017), James McKernan (2018), Christopher Hacon (2018), and Vincent Lafforgue (2019)-have also contributed to the endowment, which now totals $900,000. 6 The Fellowship provides tuition, travel expenses to the host institution, accommodation, and basic living expenses up to $10,000 (US) per year for at most four years. The IMU awarded the first Breakout Graduate Fellowships in 2016. These initial fellowships were awarded to Do Thai Duong, a Vietnamese PhD student at the Institute of Mathematics of the Vietnam Academy of Science and Technology; María Alejandra Ramírez Luna, a Colombian PhD student at the Universidad del Valle, Colombia; and Abebe Regassa Tufa, an Ethiophian student so few students interested in mathematics, losing even a single student has a dramatic effect on the emerging mathematical communities.
Despite identifying these vast needs for developing countries, the IMU remains a small, underfunded organization dependent on many volunteers [1, p. 27]. 5 With this generous award, the Breakthrough Prize recipients gave thought to how to use some of the funds to advance mathematics. The five winners decided they could achieve the greatest influence by combining their efforts. They were ultimately persuaded by Ingrid Daubechies, then president of the IMU, who had written to them about the importance of supporting graduate students studying in the developing world. Each mathematician contributed $100,000 to create an endowment for the IMU "Breakout Graduate Fellowships." Designed to support students in a developing country pursuing a PhD in the mathematical sciences, these fellowships aim to educate the next generation of mathematicians. As Breakthrough Prize winner Richard Taylor described it,
[t]raditionally, support for mathematics in the developing world has consisted mainly of scholarships for highly talented students to study in Europe or North America. Such students rarely return to their home countries, so the impact The IMU, the Breakthrough Prizes, the inaugural winners in mathematics, and mathematics in developing countries became unexpectedly and inextricably linked with the introduction of the Breakout Graduate Fellowships. This extraordinary outcome spanning decades, countries, academics, and industry underscores the collaborative nature of the discipline not only for creating mathematics but also for creating opportunities in mathematics.
